We report a rare case of incus dislocation into the external auditory canal following a head injury. The patient was a 35-year-old man who presented to the surgical emergency unit with a head injury that he had sustained during a traffic accident. An x-ray of the skull detected a longitudinal fracture of the right temporal bone. The ENT examination revealed the presence of a bony structure and a blood clot in the right external auditory canal. Computed tomography identified a disruption of the ossicular chain, with an incus-like bony shadow in the external canal. The wide opening of the fracture line and the impact of the accident were believed to have pushed the incus through the fracture and into the external canal. The patient was successfully treated with exploratory tympanotomy and ossiculoplasty.
Introduction
Head trauma can cause damage to the ear and temporal bone, potentially resulting in tympanic membrane perforation, hemotympanum, injury to the ossicular chain or facial nerve, vertigo, and perilymphatic fistula leading to conductive and/or sensorineural hearing loss. 1 Disruption of the ossicular chain is common. The incus, because of its poor degree of anatomic support, is the ossicle most vulnerable to trauma. A complete examination of the middle ear and external auditory canal with axial and coronal computed tomography (CT) is necessary to diagnose such a complication of head injury and to identify the exact position of the incus relative to the other two ossicles.
We report an interesting and rare case of the traumatic extrusion of the entire incus into the external audi-tory canal that left the patient with an intact tympanic membrane.
Case report
A 35-year-old man presented to the surgical emergency unit with complaints of headache, vertigo, and vomiting following a traffic accident in which he had sustained a head injury. He had lost consciousness for 1 hour after the accident, and he was bleeding from his right ear. He had no history of seizures.
The ENT examination revealed the presence of a bony structure and a blood clot in the right external auditory canal. CT showed a longitudinal fracture of the right temporal bone that traversed the mastoid cavity, middle ear, and petrous apex (figure 1). CT also demonstrated a left frontotemporoparietal subdural hematoma and a left frontotemporal contusion. The ossicular chain of the right ear was disrupted, and an incus-like bony image was seen in the external auditory canal along with the blood clot. Neurosurgical intervention in the form of a craniotomy with evacuation of the subdural hematoma was done.
One month postoperatively, the patient returned with a complaint of persistent hearing loss in the right ear. An otoscopic examination under the microscope revealed that the incus, with all its processes intact, was attached to the posterosuperior portion of the external canal by its short process (figure 2). The long process was projecting laterally, and there was normal epithelium cover in continuity with the adjacent canal skin. The tympanic membrane was intact and normal. Pure-tone audiometry revealed a conductive hearing loss of 50 dB on the right side, and tympanometry showed higher-than-normal compliance.
The patient was taken for exploratory tympanotomy via the transcanal route. The incus was freed by curetting the bone around it, and an atticotomy was done. A fibrous band was found connecting the malleus and the stapes in the place that had been occupied by the incus, and it was excised. The incus was placed back into its natural position, and a subjective improvement in hearing was immediately noted on the operating table. Follow-up audiometry revealed a narrowing of the air-bone gap to 10 dB at 500 Hz, 1 kHz, and 2 kHz.
Discussion
Commonly cited sequelae of trauma that can cause conductive hearing loss include hemotympanum, tympanic membrane perforation, and ossicular chain disruption. 2 Hemotympanum usually resolves within weeks without intervention. Traumatic perforations of the tympanic membrane that are limited to the anterior or inferior portion heal spontaneously, and therefore they are usually managed expectantly. 1 When an injury occurs in the posterosuperior quadrant and the patient has a sensorineural hearing loss or vestibular signs and symptoms (e.g., nausea, vertigo, ataxia, or nystagmus), the possibility of damage to the stapes footplate or vestibule (perilymphatic fistula) must be considered, and surgical management should proceed on an urgent basis because of the possibility of further hearing deterioration. 3 Damage to the ossicular chain is suspected in cases of nonresolving conductive hearing loss in patients with a posterosuperior quadrant perforation without vestibular symptoms. A persistent hearing loss of 30 dB or more lasting for 2 months after the resolution of the middle ear aeration and healing of the tympanic membrane is indicative of ossicular injury. 2 The recent literature suggests that surgery should be delayed for 6 months after injury because this period allows for the resolution of other factors that contribute to conductive hearing loss. 2 Ossicular injury usually occurs as a dislocation, of which there are five types: incudostapedial joint separation, incudomalleolar joint separation, dislocation of the incus, dislocation of the incudomalleolar complex, and stapediovestibular dislocation. 4 Fracture of the malleus, incus, or stapes is uncommon. The most common ossicular chain disorder is dislocation of the incus. 5 Most cases feature a disruption of the incudostapedial joint with minimal displacement of the incus. More severe cases might be characterized by a complete separation of the incus from the malleus and stapes.
The vulnerability of the incus is easily explained. On one side of the ossicular chain, the malleus is well stabilized by the tympanic membrane and the tensor tympani tendon. On the other side, the stapes is firmly secured by the annular ligament and the stapedial tendon. The incus in the middle of the chain has no muscular attachment, it has the weakest soft-tissue attachment, and it is the heaviest of the ossicles (~25 mg). 6 High-resolution CT is the modality of choice for the evaluation of ossicular chain trauma. 4 Joint separation and fracture of the stapes can be seen on axial images. Both axial and coronal images are needed for the evaluation of a dislocated malleus or incus. 4 A traumatic ossicular disruption is usually associated with a longitudinal fracture of the temporal bone that extends into the middle ear along the tegmen tympani.
Two cases of an absent incus after trauma in a patient with a tympanic membrane perforation have been previously reported in the literature. 5, 7 In both cases, the missing incus was replaced by a fibrous band that joined the malleus and stapes. Our case featured a similar finding. Saito et al published a case report of incus dislocation into the external auditory canal. 8 They proposed that the incus might have rotated approximately 180° on the axis of the chorda tympani and protruded through the fracture line of the posterior canal wall. They speculated that the fracture must have opened widely for a very brief time, but long enough for the dislocation to occur. We believe the same happened in our case.
Hough and Stuart reported a case in which the body of the incus became trapped within a breach in the wall of the posterosuperior bony canal. 6 They theorized that the fracture line had opened widely enough to force a dislocation of the ossicles and then closed during the dislocation process, thereby trapping the incus in the fracture.
Unless the patient has vestibular symptoms, the timing of ossicular repair can be postponed to allow the clinician to manage other life-threatening injuries first. Surgical correction of an incus dislocation can be carried out with conventional ossiculoplasty techniques, bone graft repair, or repositioning of the incus. 9 If reapproximation is not satisfactory, a cartilage graft, cortical bone, temporalis fascia, or tissue adhesive may be used to connect the stapes to the incus.
In cases where the entire incus has been replaced by a fibrous band, a partial ossicular replacement prosthesis has been placed between the stapes and the tympanic membrane. Hough and Stuart have proposed that a homograft is an ideal choice for patients in whom the incus is missing entirely. 6 Homograft ossicles are not being used in our department until guidelines for safe banking methods can be finalized.
